Evaluation of Increasing Select Menhaden Fish Meal or Peptone Protein Sources in Nursery Pig Diets 1
A. J. Myers, M. D. Tokach, R. D. Goodband, S. S. Dritz 2 , J. M. DeRouchey, J. L. Nelssen, B. W. Ratliff 3 , D. McKilligan 3 , G. Xu 4 , and J. Moline 4 Summary A total of 350 nursery pigs (PIC 1050 × C327, initially 14.3 lb and 28 d of age) were used in a 24-d study to evaluate the effects of select menhaden fish meal (SMFM), PEP2 (also known as Ferm-O-Tide), and Peptone 50, on nursery pig performance. PEP2 and Peptone 50 are a combination of refined porcine intestinal mucosa that is co-dried with vegetable proteins. PEP2 contains an enzymatically processed vegetable protein, while Peptone 50 contains a complementary vegetable protein. There were 10 dietary treatments: a negative control containing no specialty protein, the negative control diet with 2, 4, or 6% SMFM, the negative control diet with 2, 4, or 6% PEP2, or the negative control diet with 2, 4, or 6% Peptone 50. A common pretest diet was fed in pellet form for the first 6 d postweaning. Experimental diets were fed in meal form from d 0 to 14 and a common diet was fed from d 14 to 24. From d 0 to 7, there were no differences among treatments for ADG. Pigs fed diets containing PEP2 had greater (P < 0.03) ADFI compared with pigs fed diets containing SMFM and Peptone 50. From d 7 to 14, increasing PEP2 or SMFM increased (quadratic; P < 0.04) ADG, but there were no differences between pigs fed the two protein sources. Also during this period, pigs fed increasing PEP2 had increased (P < 0.02) ADFI compared to pigs fed SMFM or
Introduction
Previous research at Kansas State University (K-State; Myers et al., 2009 5 ) found that diets containing at least 4% or greater PEP2 can replace fish meal in Phase 2 diets. PEP2 is a porcine intestinal mucosa derived from small intestines collected at pork packing plants and cleaned of any digestive contents. The mucosa linings from the intestines are removed and then hydrolyzed. Following hydrolysis, resin beads are used to extract heparin for use in the human health industry. The remaining material consists of small chain peptides and has an excellent amino acid profile. In addition to the mucosa, unique co-products are added and co-dried to create a final product. PEP2 (proteins enzymatically processed; Protein Resources, West Bend, IA) is a blend of porcine intestinal mucosa and enzymatically processed vegetable protein. In addition to PEP2, we tested a new intestinal protein source, Peptone 50. In Peptone 50, instead of being co-dried, the intestinal mucosa is spray dried onto a complementary vegetable protein.
The objective of this study was to evaluate the influence of PEP2, Peptone 50, and select menhaden fish meal on nursery pig growth performance.
Procedures
The Kansas State University International Animal Care and Use Committee approved the protocol used in this experiment. The study was conducted at the K-State Segregated Early Weaning Facility in Manhattan, KS.
Samples of fish meal, PEP2, and Peptone 50 were collected and analyzed for CP, crude fat, mineral, and amino acid content ( Table 1 ). The nutrient profiles for PEP2 and Peptone 50, along with their digestible amino acid values, were provided by the manufacturer and used in diet formulation.
A total of 350 nursery pigs (PIC 1050 × C327, initially 14.3 lb and 28 d of age) were used in a 24-d study to evaluate the effects on nursery pig performance of select menhaden fish meal (SMFM), PEP2, and Peptone 50. At the nursery facility, pigs were fed a common pretest diet (Table 2) for the first 6 days after weaning. Pigs were then allotted to 1 of 10 dietary treatments. There were 5 pigs per pen and 7 pens per treatment. Pigs were provided unlimited access to feed and water via a 4-hole dry self feeder and a cup waterer in each pen (4 x 4 ft).
The 10 dietary treatments included: negative control containing no specialty protein products, the negative control diet with 2, 4, or 6% SMFM; the negative control with 2, 4, or 6% PEP2; or the negative control with 2, 4, or 6% Peptone 50 (Table 2) . A common pretest SEW diet was fed in pellet form for the first 6 d postweaning. Treatment diets were fed in meal form from d 0 to 14. From d 14 to 24, all pigs were fed a common diet. Average daily gain, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 0, 7, 14, and 24.
Data were analyzed as a completely randomized design with pen as the experimental unit. Analysis of variance was performed using the MIXED procedure in SAS (SAS Institute, Inc., Cary, NC). Contrast statements used were: (1) linear and quadratic effects of increasing fish meal, PEP2, and Peptone 50; (2) fish meal vs PEP2; (3) fish meal vs Peptone 50; and (4) PEP2 vs Peptone 50.
Results and Discussion
From d 0 to 7 there were no differences among treatments for ADG or F/G. However, pigs fed diets containing PEP2 had greater (P < 0.01) ADFI compared to pigs fed diets containing SMFM and Peptone 50 (Tables 3 and 4 ). From d 7 to 14, pigs fed increasing PEP2 or SMFM had increased (quadratic; P < 0.04) ADG, while pigs fed diets containing PEP2 had improved (P < 0.02) ADFI compared with pigs fed SMFM or Peptone 50. Pigs fed increasing PEP2 had improved (quadratic; P < 0.01) ADFI, with the greatest increase observed when PEP2 increased from 2 to 4%. Pigs fed increasing SMFM had improved (P < 0.01) F/G, with the greatest improvement seen as fish meal increased from 2 to 4% of the diet.
From d 0 to 14, pigs fed PEP2 tended to have improved (P < 0.08) ADG compared to those fed Peptone 50. Pigs fed PEP2 had increased (P < 0.01) ADFI compared to those fed SMFM and Peptone 50. As PEP2 increased from 2 to 4%, ADFI improved (quadratic; P < 0.01).
From d 14 to 24, pigs previously fed SMFM had improved (P < 0.05) ADG compared to pigs previously fed Peptone 50. In addition, pigs previously fed SMFM had a tendency for increased (P < 0.06) ADFI compared to those previously fed Peptone 50.
Overall, there were no differences among treatments for ADG. However, pigs fed PEP2 had greater (P < 0.02) ADFI compared to those fed diets containing Peptone 50. Pigs fed PEP2 had poorer (P <0.03) F/G compared to those fed SMFM. Feed efficiency became slightly poorer (quadratic; P < 0.04) as PEP2 level increased in the diet.
In conclusion, PEP2 increased ADFI from d 0 to 14 when compared to SMFM and Peptone 50. The greatest improvement in d 0 to14 feed intake was seen as PEP2 increased from 2 to 4%. Additionally, pigs fed PEP2 had overall increased ADFI when compared to those fed diets containing Peptone 50. Taking into consideration improvements in ADG and feed intake in pigs fed PEP2 compared to those fed Peptone 50, enzymatically processed vegetable protein maybe a more desirable carrier. These results suggest that 4% PEP2 can be a suitable replacement for SMFM in Phase 2 nursery diets. 3) were used in a 24-d trial to determine the effects of protein sources on nursery pig growth performance. There were 5 pigs per pen and 6 pens per treatment.
